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ABSTRACT: Fibre-reinforced components of various shapes and different boundary conditions (free, 
clamped, and hinged) commonly occur in practice. Designers need to be able to predict the stiffness 
parameters and damping values of such components for conditions such as aeroelasticity, acoustic 
fatigue, and so on. ln this study we investigate the vibration qehaviour of square composite plates with 
different stacking sequences by ESP!. :rhe carbon / epoxy composite plates with stacking sequences 
[0]6., [0,90hs. [0/0/0/90/60/90] is composite with carbon fabric are evaluated in this study. Plates were 
produced by lamination under vacuum foil. The mode shapes of laminate composite plates are 
influenced by material properties, boundary conditions, geometry, and the lamination arrangement. 
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I. INTRODUCTION
Composite materials have many advantages over monolithic materials, because their mechanical 
properties can be tailored · for a particular application. A popular use of composite materials is in 
weight saving structures where a combination of high strength continuous fibers, like carbon fiber and 
Kevlar, and an epoxy substrate produce low density materials. These types of material having 
continuous fibers produce superior mechanical properties and they can be manufactured either by 
winding individua) fibers around a former, or by laying up layers of pre-preg, i.e. aligned fibers or 
woven mater.ials embedded in a polymer matrix. 
2. EXPERIMENT AL RESUL TS
In electronic speckle panem interferometry (ESP!) a speckle pattem is formed by illuminating the 
surface of the object to be tested, with laser light. This speckle pattem is imaged onto a CCD array 
where it is allowed to interfere with a reference wave, which may, or may not, be speckled. The 
resultant speckle pattem is then transferred to a frame grabber on board a computer where it is saved 
in memory and displayed. When the object has been deformed, or displaced, the resultant speckle 
pattem changes dueto the change in path difference between the wave front from the surface and the 
reference wave. This second resultant speckle pattem is transferred to the computer and subtracted 
from, or added to, the previously stored pattem and the result is rectified. The resulting interferogram 
is then displayed on the monitor as a pattem of dark and bright fringes, called correlation fringes, as 
thé fringes are produced by correlating the intensities of the resultant speckle pattems taken before 
and after displacement. 
During our experimental investigation we observed four types of samples. Description of 
investigation samples are in the Table I. The material properties - the samples was made from epoxy 
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